A novel block inverse Jacket transform is proposed. A cocyclic block inverse Jacket matrix is constructed in which the high-order cocyclic block inverse Jacket matrix can be decomposed into the low-order sparse cocyclic block inverse Jacket matrices with a successive block architecture , instead of the conventional block inverse Jacket matrix(BIJM). It is a fast algorithm by using recursive mode that leads to reducing computational load.
of the EIJM n J is substituted for a suitable matrix unit [7] [8] . However, the CBIJM does not attract much attention even though the cocyclic matrix has been very useful for the data coding and processing [14] [15] .
DefinitionⅡ: If ς is a finite group of order γ with operation and C is a finite Abelian group of order t , a co-cycle is a mapping : φ ς ∈ in position ( , ) a b under some fixed ordering, i.e., ( , ) 
, is called a cocyclic matrix. If (1,1) 1 φ = , then it is the normalized cocyclic matrix [14] [15] . In order to derive the CBIJT, we denote a matrix unit byα such that p p I α = for a given prime number p , where p I denotes the p p × identity matrix. As an example, letα be a square matrix of size 2 2 × defined as
It is easy to prove that 2 2 I α = . Actually, matrixα has been employed for the existence of the BIJM [3] . Fortunately, it will be shown that the s -fold block Jacket matrix
We 
forms an Abelian group with the matrix multiplication. ExampleⅠ: Let 3 p = , and we have 
and thus its inverse 
Consequently, we have 
and its inverse 2 0 0 1 2 1 0 1 0 1 0
Actually, we have
where 0 1 0 α α + = since 2 I α = and I α ≠ over the finite field. We note that the above-mentioned BIJM was first proposed by Lee and Hou [7] for the proof of existence of Jacket matrices over the finite field. Next, we illustrate that this BIJM is also a CBIJM in essence.
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Combining (11) and (12), we have
Thus the BIJM[ ] p J is also a CBIJM. 
